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(54) TRAINING APPARATUS FOR DRIVERS 



(71) We, AUTOMOBILNI OPRAVAR- 
SKY ZAVOD, a Czechoslovak body corporate 
of Olomonc, Czechoslovakia, do hereby 
dfidaie ±e invention, for which we pray 
5 that a patent may be granted to us, and 
the method by which it is to be perfozmed, 
to be particularly described in and by the 
followir^ statement: — 

The invention zelates to a training ^para^ 

10 tus for the instnicdon of vebide drivers, more 
e^)ecially of motor vehide drivers, which 
comprises an electronic system for the simula- 
tion of the action of the various parts of Ae 
vehicle, wherein the engine simulator consists 

15 of an electric circoit and tihe gearbox simula- 
tor^ consists of another electric circuity in 
which resistors and at least one capacitor are 
connected for the simulation of the inertia of 
the vehicle mass. 

20 Training apparatus for the instracrion of 
motor vehicle drivers, more espedally motor- 
car drivers, are a modem means of teachings 
which are being employed to a constandy 
increasing extent. The most advantageous type 

25 is a training apparatus in which the pupil 
directly actuates the projection of a visual 
image, generally a shadow image. In known 
constructions of this type of training appara- 
tus, there is provided an electric motor which 

30 drives through the conventional automobile 
vehide dutch the gearbox of the vehide, to 
the output of which ttee is connected a 
resilient shaft which drives the mechanism 
for the shadow projection. The disadvantage 

35 of this type of training apparatus resides in 
that it is relatively costly to operate and to 
construct, because the dutch and the electric 
motor have relatively costly components. 
Another disadvantage of such a training 

40 apparatus is the rdatviely high electric 
. power requHcment for driving the electric 
motor. This disadvantage is reflected in the 
cost of the driving instruction and the 
excessive weight of the whole aj^aratus. 

45 The new training apparatus therefore cont- 
prise, instead of a true gearbox, a cnuplhig 
and an engine, an electric drcurt in which 
the individual speed stages of the gears are 
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simulated by resistors of different vahies, while 
the engine is simulated substantially by an 50 
dectric droiit which is coimecred to the 
source of the electric current, which is gener- 
ally a low-'Voltage current, and die dutch is 
simulated by a switch or a variable resistor. 
The dectric dtxnut for the simulatian of the 55 
engine and of die gearbox is mechanically 
connected to another circuit for the simulation 
of the noise of the engine as in iritfacrro known 
apparatus (for example U.SJ^. Patent No. 
3454,864). There is then connected to the 60 
output of xhe simulation drcuit of the gear- 
box a device for simulating die movement 
of die vehide, generally a voltmeter calibrated 
as a speedometer tachometer, or the like. 
WhOe this construction of die training appara- 65 
tus has particular advantages over the train- 
ing apparatus described in the foregoing;, it 
has a number of disadvantages whidi result 
in an incomplete sinmlation of the individual 
components of the vdiide. Thus, for racample, 70 
in the hitherto known training apparatus the 
circuit for simulating the engine and the 
gearbox is provided with a vwable resistor 
which is mechanically coupled to the drcuit 
for simulating the en^ noise with the 75 
a^odated amplifier. Sudi an arrangement is 
disadvantageous because durinjc practical 
instruction it simulates the noise of the engine 
or the increasing revohrtions thereof without 
r^ard to the gear stage which has been SO 
aigaged, that is to say, without regard to 
which one of the resistors simulating the 
engaged gear stage is in circuit. Another 
disadvantage of the hidierto known training 
ai^aratus resides in that they render possible 85 
a substantially arbhrary shifting of tlie gears, 
espedally during a simulaced journey, when in 
practice such gear changing is not possible in 
an automobile vehicle. The hitherto known 
traming apparatus have no device for ainm- 90 
lating the noise of a travelling vehide, for 
example rattling of the body, tyre sounds 
and the Iflce that is to say, of the characfier- 
istic subsidiary sounds set xrp dtning the 
nmning of an automobile vehide, for example 95 
a motor-car. 
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Anotfaer developmeat of trainers of this type 
consists in the replacement of the mechanic^ 
connection by an electrical one. In conse- 
quence to this measuie, the simulation of the 
5 engine sound is not only coupled with the 
position of the accderator pedal but also 
with the simulated driving speed. 

The aforesaid disadvantages and a number 
of o±er disadvantage of the hitherto known 

10 training apparatus may be obviated in the 
training apparatus according to our invention 
whidi aims at improving the trainers in such 
E way as to render the simulation of the car 
startnig procedure at the thrown in velocity 

15 stage as far as possible similar to that of the 
acmal vehicle. 

The invention provides training apparatus 
for instructing vehide drivers, provided with 
an electric sjrstem for simulating the action 

20 of various component parts of the vehicle, 
comprising a first electric circuit for the 
simulatioa of the engine and a second electric 
circuit for the simulation of the gear box, 
the second circuit including resistors and at 

25 least one capacitor for the simulation of the 
inertia of the vehicle* an output of the second 
circuit being connected to the input of a 
thnd drcuit for controlling a vehicle move- 
ment indicator, an acoustic transducer for 

30 the simulation of the engine noise being con- 
nected to an output of the first electric drcuit^ 
and the second drcuit including selectable 
voltage limiters connected in parallel, one 
input of the second circuit including select- 

35 able charging branches and its output to a fkst 
tri^er drcuit induding sdanable feed 
brandies connected in paralleL 

The training apparatus according to the 
invention is preferaHy provided with a volt- 

40 age divider^ for example with a resistor, 
which is connected to the drcuit for the 
simulation of a gearbox at the pdnt of con- 
nection of the drcuit for the simulation of 
the engine. This variable voltage divider 

45 simulates the action of the accelerator of the 
automobile vehide. Another preferred feanne 
of the training apparatus acconling to the 
invention is a construction in wluch there are 
connected in parallel vrith the electric drcuit 

50 for ^e simulation of the gearbox an input and 
an output of a triggier drcuit for dischatging 
the capadtor which simulates the inertia of 
the vehide, while the input of the said trigger 
drcuit is provided with a system of stepped 

55 resistors, each of which is provided with a 
switch which is connected to the control lever 
of the training apparatus. Connected in 
paralld with die electric circuit for the 
simulation of ^ gear box is another trigger 

60 circuit, there being connected in sories with 
the input of the said trigger drcuk in the 
electric drcuit for the simulation of die gear- 
box a resistor which is disposed befoTB the 
capadtor for the simulation of the inertia of 

65 the vehide. The output of this trigger circuit 



is connected before the voltage divider, which 
is disposed at tiie switching point of the 
dectric circuits for the simulation of the 
engine and of the gearbox. In the electric 
circuit for the simulation of the en^ne;, there 70 
is oonneaed in faiown manner at least one 
capadtor for the simulation of the inertia of 
the engine. Connected to the output of the 
electric drcuit for the sinmlation of the gear- 
box is a device for imitating the noise of the 75 
ruxming vehide, which device is connected to 
the acoustic transducer through a mixing 
an^jlifier, which at the same time is con- 
nected between the aforesaid acotistic trans- 
ducer and the output of the electric drcuit SO 
for the simulation of the engine. 

One embodiment of the engine vriU now be 
described, by way of example with reference 
to the accompanjnng drawings^^ in which: 

Figure 1 is a block diagram of the training 35 
apparatus and 

Figure 2 is a simplified diagram of the 
circuit for the simulation of the gearbox and 
its connection to the trigger circuits. 

The sotirce 1 of the dectric low-voltage 90 
(for ezan^le 24 V) current is connected by a 
conductor 2 to a trigger circuit 3, which is 
connected lo a variable resistor 5 through 
a conductor 4, The variable resistor 5 acts as 
a source of voltage. An output of the variable 95 
resistor 5 is connected by a conductor 6 to a 
drcuit 7 for the simulation of the sound of 
the engine- The circuit 7 indudes at least 
one capacrtor (not shown) for the simulation 
of the inertia of the car engine. The second 100 
output of the variable resistor 5 is connected 
by a conductor 8 to the drcuit 9 for the 
simulation of the gearbox. This circuit 9 is 
connected to the trigger drcuit 3 by means of 
a conductor 10, At the same time/ the circuit 105 
9 is connected by a conductor 11 to another 
trigger circuit 12, the output of which is 
applied through a conductor 13 to die circuit 
9 for the simulation of the gearbox. 

The omput of the drcuit 9 for the simula- HO 
tion of the gearbox is applied through a con- 
ductor 14 to a control circuit 15 for the acma- 
tion of the indicator of the vehide movement. 
Various devices may be employed as the 
indicator for the vehide movement, for 115 
example a shadow projection device or a 
volnneccr cahl5rated as a speedometer. 

It is apparent from Figure 1 that tl3ere is 
connected to the conductor 14 by which the 
circuit 9 for the simulation of the gearbox 120 
is connected to the control circuit 15 a 
conductor 16 which is coimectcd to a circuit 
17 for the simulation of the noise of the 
running vehide. The output of the said circuit 
17 is connected by a conductor 18 to the 125 
input of a mixing amplifier 19, the output 
of which is connected by a conductor 20 to 
the input of an acoustic transducer 21. The 
output of the drcuit 7 for the simulation of 
the engine sound is connected to a second 130 
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input of the mixing amplifier 19 by a con- 
ductor 22. 

^ The arrangBment of the circaic 9 for the 
simulation of the gearbox will be seen from 

5 Figure 2. Connected into this circuit are 
three branches 23, 24, 25 each of which 
con^mses one switch 26, 27, 28 and one 
resfstor 29, 30, 31. Tlie resistor 29 has the 
lowest ohmic value^ the resistor 30 a tTTf^Jinnn 

10 ohmic value and tiie resistor 31 the highest 
ohmic value. The circuit 9 for the simulation 
of the gearbox indudes a variable resistor 32 
for the simulation of the dutch. A slider of 
this resistor is connected to the clutch pedal 

15 (not shown) of the training apparatus. In addi- 
tion, tlie drcuit 9 for the simuladon of the 
gearbox indudes, in series^ a capadtor 33 and 
three brandies, each of which comprises one 
Zener diode 34, 35, 36 and one switch 37, 

20 38, 39. The 2ener diode 34 in the left- 
hand branch (Figure 2) has the lowest Zener 
voltage, the second Zener diode 35 has a 
medium Zener voltage and the Zener diode 
36 in the right-hand brandi has the higjiest 

25 Zctter voltage* 

Connected to the drcuit 9 for the simtda- 
tion of the gearbox is a conductor 11 whidx 
merges into thiee branches 40, 41, 42, each 
of which is provided with one switdt 43, 44, 

30 45 and one resistor 46, 47, 48. The resistors 
46, 47j 48 are advantageously adjustable. 
The ohmic value of the resistor 46 is the 
highest of the three resistors 46, 47, 48 and 
the ohmic value of the resistor 4S is the 

35 lowest of the said resistors, the resastor 47 
having a medium ohmic value. The described 
branches 40, 41, 42 merge into the conductor 
11, which forms the input of d^ trigger 
circuit 12. The output of this trigger dtcuit 

40 12 is connected by the conductor 13 to die 
circuit 9 for the simulation of the gearbox. 

The circuit 9 for the simulation of the 
gearbox also comprises a resistor 49 which is 
connected by the conductor 10 to the input 

45 of the trigger circuit 3. 

As already staiedj the slider of the variaHe 
resistor 32 is connected to die clutch- pedal 
(not shown). Similarly, the slider of the vari- 
able resistor 5 is coimected to the accelerator 

50 pedal (not shown). The described switches 
26—28, 37—39, 43 — 45 are coupled to the 
gear lever (not shown) in such manner that 
when the first gear is engags&d the switches 
26, 37, 43 are dosed, whttot the second gear 

55 is engaged the switches 27, 38, 44 are dosed 
and when the third gear is engaged the 
switches 28, 39, 45 are dosed. 

The described training apparatus represents 
a vehide having three forward gears, and it 

60 operates as follows: 

When the source 1 of the electrical energy 
is connected by a starter (not shown), the 
dectric current flows through the trigger 
drcmt 3 into die variable resistar 5. Whizn 

65 the switches 26, 27, 28 are open (Figure 2), 



the electric current flows through the drcuit 
7 for the simulation of the engine noise into 
the mixing amplifier 19 and from there mto 
the acousdc transducer 21. In this situation, 
the training apparatus only simulates neutral 70 
running of the engine. 

The engagement of the gear stages takes 
place as follows: on depression of i±e duteh 
pedal, the slider of the variable resistor 32 
is brought into the position of highest ohmic 75 
value. Engagement of the first gear stage 
by a gear lever (not shown) doses the switdies 
26, 37, 43. On simultaneous depression oi die 
accelerator pedal (not shown), which results 
in a reduction of the ohmic value of the vari- 80 
able resistor 5, and progressive release of the 
dutch pedal (not shown), Le. on displace- 
ment of die slider of the variable resistor, a 
continuous charging of the capadtor 33 com- 
mences. The value of the charge can reach 85 
a level determined by the Zener voltage of 
the diode 34, whidi is now operative. The 
predetermined time dday of the voltage rise, 
caused by the charging of the capadtor 33, 
simulates the inertk of the vehide. The 90 
current flows through the conductor 14 into 
the control circuit 15, to the output of whidi 
there is connected a device (not shown) for 
indicadng the movement of the vehicle^ for 
esample a shadow projector. At the same 95 
time, the current flows through the conductor 
16 imo the electric circuit 17 for the simula- 
tion of the noise of the running vehide and 
from there through the ntixing amplifier 19 
into the acoustic transducer 21. The latter 100 
thus reproduces at this instant a mixture 
of the noise of the engine and of the noise 
of the running vehide. The engagement of 
the other gear stages proceeds similariy. 

Of course, the volta^ at the outprnt of the 105 
circuit 9 for the simulation of the gearbox 
when the dutch is engaged depends upon 
die depression of the accelerator pedal, which 
results in an increase of the charge of the 
capaciror 33. The tipper limit of -fie charge 110 
is determined by the value of the Zener volt- 
age of the diode 34, 35, 36, which is momen- 
tarily operative. One of the driver's most 
important reactions is an instinctivB, sensitive 
release of the dutch pedal on moving off. 115 
The irainmg apparatus according to the inven- 
tion mak^ it possible to practise this action, 
because, if the dutch is suddenly released 
it atttomatically stops the simulartcd nnming 
of the engine and causes the driver to start 120 
again. This effect is achieved in the following 
way: it will be assumed that the driver 
releases the dutch pedal too abruptiy with 
the first gear engaged. In this case?, the ohmic 
value of the variable resistor 32 is suddenly 125 
lowered, so that voltage is set up across the 
resistor 49. This unbalanced condition is fed 
throiigh the conductor 10 into the trigger 
drcuit 3, which interrupts the supply of 
electrical energy into the whole system. A 130 
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similar situation arises in the event of incorrect 
''moving olF' in second or third gear. ^ 

Another important aspect of driving instruc- 
tion is a ccKiea utilisation of the geaiboxj 

5 more especially in slow travel in a high 
gear stage, which is hannful to the engine 
and to the coupling of a normal automobile 
vehicle. If the driver ''drives'* too slowly 
in the third gear, afper dosing of the 

10 switch 45 of the resistor 48 connected to 
the input of the tri^er circuit 12, the volt- 
age in the circuit 9 for the simulation of the 
gearbox falls to a value at which an 
unbalanced conditron is set up between the 

15 input conductor 11 and the output conductor 
13 of the trigger circuit 12, which results 
in a change-over of the trigger circuit 12 
and in the subsequent application of voltage to 
the resistor 49 in die circuit 9 for the simula- 

20 tion of the gearbox. As in the preceding case, 
this sets in operation the trigger drctdt 3^ 
which cms o3 the supply of electrical energy 
into the whole system. 
The technical effect of die training appara- 

25 tus according to the invention resides above 
all in the lowering of the cost of manufacture^ 
with a much more perfect simuladon of the 
behaviour of a running vehicle. All the ele- 
ments employed are simple and readily obtain- 

30 able and the dectronic elements operate very 
reliably. The imitation of the noise produced 
by the body of the running vehicle, mi^d 
with the engine noise^ produces a more com- 
plete illusion on the pupil operatmg the train- 

35 ing apparatus than the hitherto known appara- 
tus. The connection of the circuit for the 
imitation of the engine noise to the circuit 
for the simulation of the engine^ wirii the 
variable resistor J in circuit, which constitutes 

40 the soft source of voltage, ensures that the 
acoustic frequency of the engine increases not 
only in d^endence upon the depresaon of the 
ac^erator pedal simulator, but also in depen- 
dence vpon whether the resiscor of the associ- 

45 ated gear stage is in circuit, which corres- 
ponds better to the behaviour of the actual 
motor veijicle than in the hitherto known 
electronic training apparatus. A further 
advantage of the traim*t):g apparatus accord- 

50 ing to ^e invention resides in that the energy 
required for its operation is reduced to a 
minimum. The use of the capacitor for the 
simulation of the inertia of the engme results 
in the complete illusion of the running of the 

55 engine during instruction on the training 
apparatus. 

The construction described by way of 
example constitutes a training apparatiK for 
instructing road motor vehicle drivers. It 

60 will be apparent firom rfie description and 
ficom the following claims that the arrange- 
ment according to the invention may also 
be en^loyed in trxiining apparatus for instruct- 
ing drivers of other motor vehicles, for 

65 example of tractors running on endless tracks^ 



cranes and the like, without departing from 
the essence of the invention. It is also possible 
without departing from the scope of the 
invention to employ a different number of 
simulated gear stages, a brake simulator and 70 
a number of other alternatives which may be 
added to the training apparatus constructed 
as described by way of example, 

WHAT WE CLAIM IS:— 

1. Training apparams for instructing vehicle '5 
drivers^ provid^ with an electric system for 
simulating the action of various component 
parts of the vehicle^ comprising a first electric 
circuit for the simulation of the engine and 

a second electric circuit for the simnlation SO 
of die gear box, tiie second circuh: inchiding 
resistors and at least one capacitor for the 
simulation of the inertia of the vehicle, an 
ouq>ut of the second circuit being ccimected 
to the input of a third circuit for oontroilii^ 
a vehicle movement indicator^ an acoustic 
transducer for the snnulation of the engine 
noise being connected to an ou^ut of the 
first electric circuity and the second circuit 
including selectable voltage limiters connected ^ 
in parallel^ one input of the second circuit 
including selectable charging branches and its 
output to a first trigger cfrcuft including 
selectable feed branches comieaed in parallel. 

2. Training apparatus according to Claim 

1 Indudtng a variable vahage divider con- 
nected to the first and second circuit. 

3. Training apparatus according to Claim 

2 wherein the variable voJt^ divider is a 
variable resistor, 

4. Training apparatus according to any one 
electric circuit, the input of the first trigger 
drcuxt which serves for dischai^g the capaci- 
tor or capacitors is ojnnected to the second 
electric circuit, the input of the first trigger ^05 
circuit being provided with a system of 
stepped resistors each of which is provided 
witii a switch coupled to a control lever of 

the apparams. 

5. Traim'ng apparatus according to any one 110 
of Claims 1 to 3 wherein there is connected 

to the second electric circuit a second trigger 
circuit an input of which is coimected to a 
series resistor which is connected to the elec- 
tric circuit of the capacitor. 115 

6- Training apparatus according to any one 
of Qainas 1 to 3 wherein the or at least one 
of the capadtors is connected to the first 
electric circuit. 

7. Training apparams according to any one 120 
of Claims 1 to 3 wherein a fourtfi electric 
circuit for simulating the noise of the running 
vehide is connected to an output of the 
second electtic drcuir. 

S, Training apparatus according to Claim 125 
7 wherein the fourth electric circuit is con- 
nected to an acoustic transducer via a mixing 
amplifier which is also connected between the 
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said aonjstic transducer and an output of the 
first electric ciFCnh. 

9. Training apparatus according to any one 
of Glaiitis 1 to 8 wherein the -voltage limiters 
are formed by Zener diodes. 

10, Training apparatus for instruCTing 
vehicle drivers substantially as herein described 
with lefeienoe to and as illustrated in the 
accompanying drawings. 
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